Background: The ability to initiate and sustain health enhancing behaviour including physical activity requires appropriate self-perception of such activities. This study was conducted to investigate whether a group of Nigerian urban community dwellers are able to demonstrate a good perception of their physical activity behaviour.
Introduction
Physical activity is any bodily movement produced by skeletal muscles resulting in energy expenditure (Caspersen, Powell, & Christenson, 1985) . It is an active exercise that requires a deliberate effort to initiate and sustain. Unfortunately, many individuals do not get to be sufficiently active and this is usually linked to many reasons. At the community level, the population may have a number of reasons why they are not physically active, many of which are similar to the ones that have been reported at other levels of dwelling. A previous study had opined that an understanding of the factors that influence physical activity behaviour is critical to developing effective intervention strategies to address physical inactivity among the different populations (Chad et al., 2005) . Studies have reported other factors why people have generally remained inactive and these cut across personal, social and environmental issues (Giles-Corti & Donovan, 2002; Bedimo-Rung, Mowen, & Cohen, 2005; Chad et al., 2005; Duncan, Spence, & Mummery, 2005; Roshanaei-Moghaddam, Katon, & Russo, 2009 ).
An important factor in any behavioural activity is having a realistic perception of ones level of engagement in such activities. However, most of the inactive individuals may not have realized that they are actually inactive, with many of them holding tight to the perception that they are physically active. This false perception of ones level of physical activity may have a far reaching implication on the physical activity of such individuals. In some previous studies (Corder et al., , 2011 , a substantial number of respondents believed themselves to be more physically active than what they really were and that may have had a lot of implication on their actual physical activity levels. The false perception of physical activity may partly for the reasons why the prevalence of physical activity is fairly high in many settings. For example, the few studies that considered physical activity of apparently healthy adult population in Nigeria had reported a fairly high prevalence of physical inactivity. It had been reported that physical inactivity ranged between 25% and 57% for the Nigerian population (Abubakario & Bhopai, 2008; A. L. Oyeyemi, A. Y. Oyeyemi, Jidda, & Babagana, 2013) . Lechner, Bolman, and Van Dijke (2005) had opined that increasing the accuracy of people's self-perceptions of physical activity may be an important strategy to promote physical activity in populations at risk of inactivity. Unfortunately, extrapolation of perceptions from studies conducted in other settings may not be entirely appropriate because of the different social and cultural backgrounds of the participants in the different studies (Richter, Wilcox, Greaney, Henderson, & Ainsworth, 2002; Eyler, Vest, & Sanderson, 2002) . Ability to improve peoples' perception about physical activity will enhance behavioural change, but achieving this will only be possible if different communities assess the perceptions of their residents in order to establish whether or not they have an appropriate perception of their physical activity levels. An important way of assessing their perception is based on their ability to provide an accurate self-rating of their activity efforts. Hence, this study was conducted to determine whether a self-rated physical activity among a group of community dwelling adults in a Nigerian population will be comparable to a more objective researcher-rated physical activity.
Methodology

Study Setting
Ibadan city, from where this study was conducted is the capital city of Oyo State in Nigeria, and it used to be the administrative capital of the old Western Region of Nigeria. Oyo State with a total of about 4.5 million people is made up of 33 Local Government Areas (LGAs) (oyostate.gov., 2015) . Out of the 33 LGAs in Oyo State, the metropolitan Ibadan which accounts for about half of the total population of Oyo State is made up of 11 LGAs (oyostate.gov., 2015) . Five of the LGAs are urban LGAs located in the urban Ibadan city and the remaining 6 are semi-urban LGAs located in the less cities of Ibadan (Figure 1 ). This study took place in 3 randomly selected
LGAs out of the 5 LGAs that make up the Ibadan urban city. The selected LGAs were: Ibadan North Local Government (with a population of 306,795), Ibadan North West Local Government (with a population of 152,834) and Ibadan South East Local Government (with a population of 266,046) (oyostate.gov., 2015). Source. Ministry of Lands and Housing, Ibadan; culled from Adetunji and Oyeleye (2013 ], {where n=sample size to be determined, N= total population size and e=level of precision (+5%)} (Yamane, 1967) was used to compute sample size for each of the LGAs. This yielded a sample of 400 for each of the LGAs. A total of 450 questionnaires (containing an extra 50 copies) were subsequently distributed in each of the LGAs (making a total of 1,350 for the 3 LGAs). To be eligible to participate in the study, participants were expected to have lived in the community for a minimum of one year. Pregnant women and individuals with obvious physical disabilities were excluded from the study.
Procedure
This study was a cross-sectional survey of community dwellers in 3 randomly selected LGAs out of the 5
LGAs that make up the Ibadan urban city. The survey was conducted at different locations within the three LGAs. Questionnaires were distributed to prospective participants at selected locations that included religious/faith centres (churches/mosques) and other selected centres that are known as the hub of activities including markets, business centres, motor parks and schools. For ease of administration, the data collection centres were located within the political wards that made up each of the selected LGAS. In Ibadan North Local Government, there were 12 political wards, Ibadan North West Local Government had 11, and Ibadan South East Local Government had 12 (OYSIEC, 2015) . A total of 50 questionnaires were distributed in 9 wards (that were selected using simple random selection) making a total of 450 questionnaires for each of the selected LGAs. The 450 questionnaires for each of the LGAs were distributed using the non-probability convenience sampling method. At the end of the study, 388, 363 and 402 questionnaires were returned from Ibadan North Local Government, Ibadan North West Local Government and Ibadan South East Local Government respectively. This yielded a total of 1,153for the 3 LGAs. The good response rate was aided by an adequate participant education about importance of the study, followed by a sustained physical follow-up.
Ethical approval to conduct the study was obtained from the University of Ibadan/University College Hospital Research Ethics Committee. An informed consent stating the purpose of the study as well as assuring participants of confidentiality and anonymity was attached to the questionnaires. The questionnaires were translated to Yoruba language, the indigenous language of the South-west Nigeria. The translation was for the benefit of Yoruba speaking participants who could not understand or speak English.
Data Collection and Instrumentation
Sociodemographic data questionnaire: This was a self-developed questionnaire which consists of items designed to gather sociodemographic data from the participants. Items on the questionnaire sought information on age of participants, sex, and marital status. Others were level of education, employment status, and monthly income.
Assessment of physical activity perception:
Two measures were used to assess participants' level of health enhancing physical activity. First measure asked the participants to provide their self-rated level of participation in health enhancing physical activity in relation to a simple and comprehensive physical activity vignette. The vignette set at a moderate level of physical activity described health enhancing physical activity as performing physical activity that makes them sweat and breathe harder for at least 30 minutes a day on five or more days of the week (van Sluijs, Griffin, & van Poppel, 2007; ACSM, 2015; CDC, 2015) . The participants were asked to report whether their physical activity level was the same with what was described, or lower or higher. The second measure was the researcher-rating of health enhancing physical activity level using the Short Questionnaire to Assess Health-Enhancing Physical Activity (SQUASH) (Wendel-Vos, Schuit, Saris, & Kromhout, 2003) . In a previous study, the Spearman's correlation for overall reproducibility of the SQUASH was 0.58 (95%-CI 0.36-0.74) and correlations for the reproducibility of the separate questions varied between 0.44 and 0.96 (Wendel-Vos et al., 2003) . Another study also found a Spearman's correlation coefficient of 0.57 for overall reliability, and between 0.45 and 0.90 for the separate questions (Wagenmakers et al., 2008) . The questionnaire was used to determine whether the participants were actually meeting the ACSM/CDC-guideline for health enhancing physical activity. The SQUASH contains questions on commuting activities, leisure time and sports activities, household activities, and activities at work and school. It consists of three main queries: days per week, average time per day and intensity (effort).
Calculation of the activity score per week from the SQUASH: Participants were asked to refer to an average week in the past few months. Using the Ainsworth compendium of physical activities, activities are assigned a MET value. One MET is defined as the energy expenditure for sitting quietly. Activities were subdivided for adults and older adults (up to age 55 and older) respectively into three intensity categories. For adults, activities with a MET-value between 2 and <4 was classified as low, between 4 and <6.5 as moderate, and ≥6.5 as vigorous intensity. For older adults activities between 2 and <3 MET was classified as low, between 3 and <5 MET as moderate, and ≥5 MET as vigorous intensity. Activities with a MET value lower than 2 were not included because they were considered to contribute negligibly to physical activity level. Based on the questionnaire, activities were assigned an intensity score and a total activity score. Activity scores for separate questions was calculated by multiplying total minutes of activity by the intensity score (Wagenmakers et al., 2008) . The participants were categorized from the outcomes of the questionnaire as those having low, moderate or high physical activity levels.
Determination of perception and misperception: Misperception was measured by comparing self-reports of physical activity level with that of a more objective classification carried out by the researchers (Bolman, Lechner, & van Dijke, 2007) . Based on the self-report of physical activity level which was compared to the actual physical activity level of the participant as identified by the SQUASH, the participant was classified into four sub-groups for levels of perceptions: namely the underestimators, overestimators, realistic actives and realistic inactives (Bolman et al., 2007; van Sluijs et al., 2007; Corder et al., 2011) . Underestimators were participants that were actually moderately or vigorously active but underrated themselves by claiming that they had low physical activity levels, and overestimators were those that were actually inactive (having low physical activity levels), but overrated themselves as having moderate or vigorous level of physical activity. The realistic actives were those that were actually moderately or vigorously active and were able to correctly describe themselves as such, while the realistic inactives were those who were physically inactive and were able to correctly describe themselves as having low physical activity levels.
Data Analyses
Data were summarized using percentages. A side by side analysis of the participants' and researcher-rated physical activity outcomes were carried out to identify those who had the correct and wrong assessments of their physical activity levels. Based on the comparison, 4 categories of perceptions emerged: the underestimators, overestimators, and realistic active and realistic inactives. The influence of sociodemographic characteristics of age, sex, marital status, employment, etc. on the four categories of perception of the participants were tested using multiple logistic regression analyses. The logistic regression was used to calculate the odds ratio (OR) of being underestimators, overestimators, and realistic active and realistic inactives. A p value of 0.05 was considered statistically significant. All statistical analyses were carried out using IBM SPSS version 20 statistics for Windows (SPSS Inc., Chicago, IL, USA) at α <0.05.
Results
At the end of the study, 388 (86.2%), 363 (80.7%) and 402 (89.3%) questionnaires were returned from Ibadan North Local Government, Ibadan North West Local Government and Ibadan South East Local Government respectively. This yielded a total of 1,153 for the 3 LGAs. The sociodemographic characteristics of participants in this study are as presented in table 1. Most (66.4%) of the participants were male community dwellers with age group 31 to 40 years constituting more than one third (35.7%) of the participants. More than half of the population (56.6%) was self-employed with 50.2% of the population earning less than 50,000 Nigerian Naira (<250 US Dollars) per month. Table 2 shows that only one fifth (23.3%) of the community dwellers rated themselves as having low physical activity levels, whereas in reality, more than half of the population (52.4%) was actually inactive. With respect to their perception of physical activity, it means that 335 (29.1%) of the community dwellers overestimated their physical activity level. Two groups of realists emerged: the realistic inactive group that correctly rated themselves as inactive made up of a total of 23.3% of the participants and a larger realistic active group made up of 518 (44.9%) participants. The latter group was made up of those who were able to correctly rate themselves as physically active; made up of those who presented with moderate to high physical activity levels. Only a small proportion (2.7%) of the community dwellers underestimated their physical activity levels by claiming that they had moderate physical activity level whereas they actually had high physical activity levels. Table 3 shows the factors that are linked with the odds of having a misperception of physical activity (being an underestimator or overestimator). Compared with the youngest age group, community dwellers in the age category of 41-50 had more than double the odds of overestimating their physical activity levels (OR=2.16; 95% CI=1.75-3.11). It was noted however that the female community dwellers had lesser risk of overestimation of their physical activity (OR=0.58; 95% CI=0.30-0.79) compared to their male counterparts. The participants were however less likely to underestimate if they were older, females, married, with higher educational level and being employed, although only significant for the age categories. The odds of being a reslistically active or www.ccsenet.org/gjhs 
Discussion
The main focus of this study was to have a set of Nigerian community dwellers to rate their own physical activity and have their response compared with that of a more objective rating by the researchers in order to establish whether they have a good perception of their physical activity performance. This stemmed from an assumption that a behavioural change will be easier if the people concerned are able to have a fairly accurate perception of their actions or inactions. With respect to health risk behaviour, it has been reported that many people are unaware of their own risk behaviour and usually assume that their behaviour is healthier than it really is (Lechner et al., 2006; Coder et al., 2010) . The major findings from this current study include the fact that 1) more than half of the community dwellers were inactive, whereas only about one fifth of the population correctly reported this, 2) concerning perception of their physical activity, one third actually overestimated themselves, a smaller proportion was able to accurately rate themselves as inactive, about half rated themselves accurately as active with only a small proportion underestimating themselves, and 3) the community dwellers that were likely to overestimate their physical activity levels were those in their middle-age with higher income while those who were females, married, with higher education and in employment were less likely to overestimate.
Low physical activity in more than half of the community dwellers was only corroborating the general outlook of physical activity among community dwellers in studies that were conducted in other parts of the globe. Generally, physical activity is low among many populations with a global prevalence of physical inactivity ranging between 24% and 62% (Macera et al., 2003; Kruger, Ham, Kohl, & Sapkota, 2004; Al-Hazzaa, 2004; Dumith, Hallal, Reis, & Kohl III, 2011) . Compared to the current study, a previous study had reported a lower prevalence of physical inactivity of 31.4% (Oyeyemi et al., 2013) , although that study was conducted in the Northwestern region of Nigeria while the current study was conducted in the Southwestern region of Nigeria, However, it is important to note that participants in the current study were community dwelling individuals who live essentially in high density areas with closely knitted residential buildings, heavy human and vehicular traffic, street trading, on-walkway parking of automobiles and low walkability areas. Adults from neighbourhoods with high walkability areas have been reported to have more than 70 more minutes of physical activity than residents of low walkability neighbourhoods (Saelens, Sallis, Black, & Chen, 2003) . As sizeable as the proportion of low physical activity was in this study, it was interesting to note that only a small proportion of the participants could accurately report it. This misperception of their physical activity level earned them their classification as overestimators.
At the moment, there are no previous studies from this environment to compare this present study with. However, previous studies from other regions of the globe found this to be a general problem which cuts across all age groups. In a UK adolescent population, a study had found that approximately 70.1% of adolescents were inactive with 52.6% of all girls and 33.6% of all boys inaccurately rating themselves as active (overestimators) (Corder et al 2011) . The situation seems to be similar in an earlier study also in the UK, but among children where about 40% of them overestimated their physical activity . Unfortunately, in that report , it was discovered that up to 80% of the parents of inactive children actually wrongly thought that their children were sufficiently active. In the adult population, a study in England also reported 45.9% overestimators (Watkinson et al., 2010) and another in the Netherlands reported 61.4% (van Sluijs et al., 2007) .
The attitude of overestimation of physical activity has the unfortunate potential of making the individual less active as the individual feels he or she is already active at the recommended levels, hence such individuals will not likely strive to perform any better. People often have misperceptions (overestimation or underestimation) about the health-related behaviours they engage in, and that usually affects their behavioural change (Bolman et al., 2007; Watkinson et al., 2010) . Such people believe themselves to be more physically active than they really are and they may be unaware of potential health risks (Lechner et al., 2006; Coder et al., 2011) and also unlikely to participate in physical activity promotion programmes (van Sluijs et al., 2007; Coder et al., 2011) . Hence, increasing the accuracy of people's self-perceptions of physical activity may be an important issue to be incorporated into strategies to promote physical activity in populations at risk of inactivity (Lechner et al., 2006; van Sluijs et al., 2007; Corder et al., 2010) .
It was found that the community dwellers who were older, more educated and richer were the ones with the higher misperceptions about their physical activities. The reason for this is not known. It could be that they were genuinely unaware of their physical inactivity, or could be an effort to cover up their inactivity in view of their higher socioeconomic status. For instance, social desirability was associated with over-reporting of activity, resulting in overestimation of physical activity energy expenditure and overestimation of activity durations (Adams et al., 2005) . In the study by Corder et al. (2011) , they had also reported that compared with realistic inactive girls (28.6%), the girl overestimators had higher socioeconomic status (high vs low OR, 2.38; 95% CI, 1.07-5.32), more parent support (OR, 1.57; 95% CI, 1.12-2.22), and better family relationships (OR, 0.25; 95% CI, 0.09-0.67). Similar to their current study, van Sluijs et al (2007) had also observed overestimation to be more among the older population.
One of the main relevance of this study is that it has helped to reveal the level of misperception that exists among a typical community dwelling population of a developing country with respect to physical activity performance. The outcome of the study underscores the need for massive physical activity education in order to make them have a more realistic view of their physical activity. If this is achieved, it may help to improve their physical activity levels. Some previous studies had emphasized the importance of mass campaigns to promote regular activity with the studies further stressing that such campaigns had positively influenced short-term physical activity message recall, knowledge, and behavior of the target population, compared to the population in the region who were not exposed to such campaigns (Bauman, Bellew, Owen, & Vita, 2001; Hillsdon, Cavill, Nanchahal, Diamond, & White, 2001) . In a review that identified interventions to improve physical activity programmes from around the world, the informational approaches of community-wide mass media campaigns, and short physical activity messages targeting key community sites were recommended (Heath et al., 2012 ). However, a major limitation in this study bothers on the method of data collection which was essentially interview-based. This has a major potential for a recall bias hence the need to interpret results with caution. According to Shephard, (2003) , despite the extensive use of over 40 years, physical activity questionnaires still show limited reliability and validity. That notwithstanding, questionnaires are still reported as one of the best and practical measures of physical active at population levels (Booth, Owen, Bauman, & Gore, 1996) . In addition, participants in this study were educated on the need to take their time to complete the questionnaires with the view to providing responses that were as accurate as possible.
Conclusions
In conclusion, it was observed that most of the community dwellers were physically inactive and a substantial number of those who were inactive could not accurately report that they were inactive. They exhibited wrong perceptions about their physical activity levels with most of them overestimating themselves. Misperceptions about physical activity were generally linked to sociodemographic characteristics with higher possibility of overestimation found among the middle-aged with higher income. There is a need for a specially designed educational programme capable of providing more insight to the community dwellers concerning issues in physical activity participation.
